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Water Quality for Industrial Purposes Sectional Committee, CHD 13 


FOREWORD 


‘This Indian Standard was adopted by the Bureau of Indian Standards on recommendation of the Water Quality for 
Industrial Purposes Sectional Committee and approval of the Chemical Division Council’. 


Water is used in milling of vitreous enamels. Quality of water used in milling operations plays an important role as it 
helps to form a uniform suspension of the coating medium. If the water used is not of right quality, the impurities 
which are present in it are likely to coagulate the medium and hence hamper uniform coating. This standard is, 
accordingly, intended to provide guidelines for vitreous enamel industry in judging the suitability of a particular supply 
of water so that corrective treatment may be given to achieve the desired results. 


This standard was first published in 1978. The first revision of this standard was published in 1988, which prescribed 
a test for pH and modified test for corrosivity. In this second revision the following modifications have been 
incorporated: 


a) Three classes for water used for vitreous enamel industry have been incorporated; 

b) Requirements of calcium, magnesium, iron, manganese, sulphates, chloride, hardness, total solids, 
bicarbonates, and pH have been modified based on classification of water used for vitreous enamel industry; 

c) References have been updated; and 

d) Other editorial changes have also been done to bring the standard in the latest style, and format of Indian 
Standards. 


In the preparation of this standard, considerable assistance has been derived from ASTM: C375- 58 : 2016 ‘Standard 
classification of water used in milling of porcelain enamel’, published by the American Society for Testing and 
Materials. 


The composition of committee responsible for the formulation of this standard is given at Annex B. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 


‘Rules for rounding off numerical values (second revision)’. 
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QUALITY TOLERANCES FOR WATER 
FOR VITREOUS ENAMEL INDUSTRY 


( Second Revision ) 


1 SCOPE 


This standard prescribes the quality tolerances for 
water suitable for vitreous enamel industry. 


2 REFERENCES 


The standards listed below contain provisions which 
through reference in this text, which constitute 
provisions of this standard. At the time of publications, 
the editions indicated were valid. All standards are 
subject to revision and parties to agreements based on 
this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 


standards given below: 


IS No. Title 

3025 (Part Methods of sampling and test 

11): 1983 (Physical and Chemical) for water 
and waste water: Part 11 pH value 
(first revision) 

3025 (Part Methods of sampling and test 

16) : 1984 (Physical and Chemical) for water 
and waste water: Part 16 Filterable 
residue (Total Dissolved Solids) 
(first revision) 

3025 (Part Methods of sampling and test 

21) : 2009 (Physical and Chemical) for water 
and waste water: Part 21 Hardness 
(second revision) 

3025 (Part Methods of sampling and test 

24/Sec 1) (Physical and Chemical) for water 

2022 and waste water: Part 24 Sulphates, 
Section 1 Gravimetric апа 
Turbidity Methods (second 
revision) 

3025 (Part Methods of sampling and test 

32) : 1988 (Physical and Chemical) for water 


3025 (Part 
40) : 1991 


3025 (Part 
46) : 1994 


3025 (Part 
51) : 2001 


3025 (Part 
53) : 2003 


3025 (Part 
59): 2006 


7022 (Part 1) 
: 1973 


7022 (Part 2) 
: 1979 


17614 (Part 
1) : 2021 


17614 (Part 
3) : 2021 
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and waste water: Part 32 Chloride 
(first revision) 


Methods of sampling and test 
(Physical and Chemical) for water 
and waste water: Part 40 Calcium 
(first revision) 


Methods of sampling and test 
(Physical and Chemical) for water 
and waste water: Part 46 
Magnesium (first revision) 


Methods of sampling and test 
(Physical and Chemical) for water 
and waste water: Part 51 Carbonate 
and bicarbonate (first revision) 


Methods of sampling and test 
(Physical and Chemical) for water 
and waste water: Part 53 Iron (first 
revision) 


Methods of sampling and test 
(Physical and Chemical) for water 
and waste water: Part 59 
Manganese (first revision) 


Glossary of term relating to water, 
sewage and industrial effluents: 
Part 1 


Glossary of term relating to water, 
sewage and industrial effluents: 
Part 2 


Water Quality — Sampling: Part 1 
Guidance on the design of sampling 
programmes and sampling 
techniques 


Water Quality — Sampling: Part 3 
Preservation and handling of water 
samples 
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3 TERMINOLOGY 


For the purpose of this standard, the definitions given 
in IS 7022 (Part 1) and IS 7022 (Part 2) shall apply. 


4 CLASSIFICATION 


The water used for vitreous enamel industry is 
classified as following based on the concentration of 
allowable contaminates and quality requirements of 
the fired finish: 


a) Class A, should not cause any difficulties in the 
production of a high quality finish; 

b) Class B, may be used by slight compensation in 
processing; and 


c) Class C, should be treated before use in order 
to prevent faulty enamel production. 


5 REQUIREMENTS 
5.1 Corrosivity 


The water shall be non-corrosive when tested as per 
the method prescribed in Annex A. 


5.2 The water shall also comply with the requirements 
prescribed in Table 1 and Annex A. 


6 SAMPLING 


6.1 Representative test samples of water shall be 
drawn as prescribed in IS 17614 (Part 1) and IS 17614 
(Part 2). 
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Table 1 Tolerances for Water for Vitreous Enamel Industry 


(Clause 5.2) 
SI Characteristic Requirements Method of Test, Ref to 
No. Clause 
Class A Class B Class C 
a) (2) (3) (4) (5) (6) 
i) pH 7.6 7.5 7.3 IS 3025 (Part 11) 
11) Calcium (as Ca), mg/l, Max 31 43 53 IS 3025 (Part 40) 
iii) Magnesium (as Mg), mg/l, 7.5 10.0 18.0 IS 3025 (Part 46) 
Max 
iv) Кор (as Fe) , mg/l, Max 0.30 0.62 0.43 IS 3025 (Part 53) 
у) Manganese (as Mn), mg/l, 0.005 1.05 - IS 3025 (Part 59) 
Max 
vi) Sulphate (as SO4), mg/l, 25 102 105 IS 3025 (Part 24/Sec 1) 
Max 
vii) Chloride (as Cl), mg/l, Max 13 18 18 IS 3025 (Part 32) 
viii) Total hardness (as СаСОз), 38.5 53.0 71.0 IS 3025 (Part 21) 
mg/l, Max 
ix) Total dissolved solids, 147 198 264 IS 3025 (Part 16) 
mg/l, Max 
х) Bicarbonate (as HCO;) , 117 86 78 IS 3025 (Part 51) 


mg/l, Max 
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ANNEX A 
(Clause 5.1 & 5.2) 


TEST FOR CORROSIVITY 


A-1 GENERAL 


A-1.1 Increase in pH value after the water has been in 
contact with calcium carbonate is taken as a sign of 
corrosivity. According to the tolerance limits (see col 
3, 4, and 5 of Table 1) the maximum pH value should 
not exceed 7.6. This means that water should not be 
alkaline. If the pH value of the sample as determined 
by the procedure given in A-3.1 is lower than 7.6 but 
in the acidic range, it will not be advisable to wash the 
precipitated calcium carbonate thrice with this water 
as recommended in A-2.1. If this is done, loss of 
carbonate will result due to the evolution of carbon 
dioxide gas as a result of the action of acidic water on 
the carbonate. Hence the water to be used for washing 
the precipitated calcium carbonate should be 
demineralized water. 


A-2 REAGENTS 
A-2.1 Precipitated Calcium Carbonate 


Place about 10 g of powdered material in a 250 ml 
glass stoppered bottle. Wash thrice with demineralized 
water by stirring, allowing to settle for several minutes 
and then pouring off the supernatant liquid while still 
turbid. 


A-3 PROCEDURE 


A-3.1 Take the glass-stoppered bottle containing 
washed calcium carbonate fill it up with the sample 
and insert the stopper after allowing all gas bubbles (if 
evolved) to escape. Shake well to bring the powder in 
suspension throughout the bottle and open stopper, if 
necessary, if gas bubbles are formed and re-stopper 
and then set aside. Repeat shaking at frequent intervals 
for about 4 h. Finally allow to stand overnight and the 
filter rapidly by decanting through a filter paper. 
Determine the pH value of the filtrate and report pH 
value to first decimal place. 
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ANNEX B 
(Foreword) 
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